Comparative investigations on the uptake of phallotoxins, bile acids, bovine lactoperoxidase and horseradish peroxidase into rat hepatocytes in suspension and in cell cultures.
Two alternative uptake mechanisms for phallotoxins by liver cells are debated: carrier-mediated uptake and receptor-mediated endocytosis. We have compared the properties of hepatocellular uptake of the phallotoxins, phalloidin and demethylphalloin, with the uptake of cholate as a substrate for carrier-mediated uptake and compared with iodinated bovine lactoperoxidase or iodinated horseradish peroxidase, as the latter are known to be taken up by vesicular endocytosis. Uptake of phallotoxins and [14C]cholate uptake into isolated hepatocytes is independent of extracellular calcium but inhibited by A23187 or by monensin. Uptake of bovine lactoperoxidase strictly depends on external Ca2+, was insensitive to A23197 and was not inhibited by monensin. No mutual uptake inhibition between phalloidin or cholate and peroxidases was seen, indicating independent permeation pathways in hepatocytes. However, high concentrations of cytochalasin B inhibited the uptake of either phalloidin, cholate or bovine lactoperoxidase. Horseradish peroxidase uptake, which was taken as an indicator for fluid pinocytosis, was low in isolated hepatocytes and could not account for the amount of phalloidin or cholate taken up. In cultured rat hepatocytes, uptake of phallotoxins decreased within 1 day to 10% of the uptake seen in freshly isolated hepatocytes. The results indicate different mechanisms for hepatocellular phallotoxin/bile-acid uptake and peroxidase internalization. As monolayer cultures of hepatocytes rapidly lost the carrier-mediated uptake of phallotoxins and bile acids, freshly isolated hepatocytes might be a more suitable experimental model than cultured cells for kinetic studies on this transport system.